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PREFACE

This Seismic Engineering Program Report is an informal document
primarily intended to keep the ever-growing community of strong-
motion data users apprised of the availability of data recovered by
the Seismic Engineering Branch of the U.S. Geological Survey. The
Seismic Engineering Program of strong-motion instrumentation is
supported by the National Science Foundation (Grant CA-I14) in
cooperation with numerous Federal, State, and local agencies and
organizations.

This issue contains a summary of the accelerograms recovered from the
U.S. Strong-Motion Network during the period September | through
December 31, 1977. Reports on accelerograph networks in Southeast
Asia and on the San Juan, Argentina earthquake of November 23, (977
are presented along with abstracts of recent reports, notes on
strong-motion information sources and the availability of digitized
data, and other information pertinent to the U.S. Strong-Motion
Program. The strong-motion data summary presented in table | includes
those accelerograms recovered (although not necessarily recorded)
during the period September - December 1977, This procedure will be
continued in future issues so that +the dissemination of strong-motion
data will be as expeditious and current as practicable.

R. L. Porcella, Editor
U. S. Geological Survey MS 78
Menlo Park, California 94025
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SEISMIC ENGINEERING PROGRAM REPORT
SEPTEMBER - DECEMBER 1977

RECENT STRONG-MOTION RECORDS

by R. L. Porcella

During the period September through December
1977, 108 accelerograph records were recovered
from the National Strong-Motion Network, This
figure brings the total number of records
recovered in 1977 ‘o 166, approximately 9l
percent of the yearly average for the period
1972-1977 inclusive. The U.S. network is
presently supported by the National Science
Foundation 1n cooperation with both private
organizations and governmental agencies for the
purpose of recording strong ground motion and
the response of varlous types of engineered
structures during potentially damaging earth-
quakes and disseminating the data to the earth-
quake engineering research and design
community. The accelerograms listed in table |
(end of report) were recovered at various
stations in the cooperative National Network
that are owned by +the California Division of
Mines and Geology, California Institute of
Technology (CIT), Veterans! Administration, and
U.S. Geological Survey (USGS),

Eighty percent of the records recovered this
period are related to the Imperial Valley,
California earthquake swarms of October 20-30
and November |i-14. Twenty-four records were
recovered that contain accelerations greater
than 10 percent of gravity. Maximum recorded
acceleration is 0.50 g at El Centro Array No, 6
and Is attributed to the magnitude 3.9 event
of November 14, 00:11:35,76 GMT. Event data
were provided by Carl Johnson of the CIT.

Additional records recovered during this
period include six from the island of Hawali,
four from Alaska, and five from Big Tujunga Dam
in southern California, Magnitudes and epi-
centers for these events were obtained largely
from data supplied by the National Earthquake
Information Service of the USGS.,

ESTABLISHMENT OF STRONG-MOTION
ACCELEROGRAPH NETWORKS
IN SOUTHEAST ASIA

by Richard P, Maley of the U.S. Geological
Survey, Efren Uy of the Philippine
Atmospheric Geophysical and Astronomical
Services Administration, Quezon City,
Philippines, and Soetardjo of the Indonesia
Meteoroiogical & Geophysical Institute,
Jakarta, Indonesia

After several years of planning, UNESCO in
1973 authorized the establishment of a network
of short-period seismographs to improve the
comp leteness and accuracy of earthquake loca-
t+ion throughout Southeast Asia (Hodgson, 1974).
The project, entltied the Regional
Seismological Program for Southeast Asia, was
to be Implemented by a branch of the United
Nations Development Program (UNDP), with the

project headquarters located in Manila.
Although this was fundamentally an effort o
provide data useful for seismic

regionalization, some funds were made available
for the development of UNDP strong-motion
accelerograph networks. Small networks already
existed in the Philippines and Indonesia, the
two project countries with the greatest
earthquake hazards.

In April 1976 a fact-finding tour was con-
ducted in the Philippines, Indonesfa, Malaysia,
Thailand, and Hong Kong to assess the present
status of strong-motion instrumentation pro-
grams and to determine the need for UNDP
assistance In the development of small strong-
motion networks, As a result of this investi-
gation, it was decided that |5 accelerographs
would be purchased by UNDP and installed in the
Philippines and Indonesia. Sites were selected
with the purpose of concentrating on the
recording of ground-motion at representative
sites In the major population zones of the fwo
countries, respectively, the metropolitan
Manila area and the Jarkarta-Bandung area,
These speclific regions were chosen after con-
sultation with local earthquake engineers,
seismologists, and geologists concerning the
expected |ong-term needs.

During the summer of (977, personnel from
the Philippines, Indonesia, Hong Kong, Malaysia
and Thalland attended a training course in
strong-motion seismology sponsored by UNESCO



and conducted at the U.S., Géological Survey
facility in Menlo Park, California, Although
no UNDP accelerographs were designated for Hong
Kong, Malaysia, and Thailand, these countries
had already made a commitment to develop small
strong-motion networks to be funded by their
own governmental agencies, Other organizations
that contributed to the training course were
the California Division of Mines and Geology
and Kinemetrics, Inc., an accelerograph manu-
facturer.

Six Southeast Asian nations, including
Singapore, were visited by the author (Maley)
between September 19 and December 8, 1977 in
order to assist In the establishment (or
enlargement) of strong-motion Instrumentation
networks and to consult wlth authorities in
those countries that have programs in the
planning stage. The organizations in charge of
national pianning for earthquake investigations

in the Philippines and |Indonesia, the
Philippine Atmospheric, Geophysical, and
Astronomical Service Administration (PAGASA)
and the Indonesian Meteorological and
Geophysical institute (MGI), accepted the
responsibility for carrying out the UNDP

strong-motion program.

UNDP accelerographs were installed by PAGASA
on the ground floor of existing bufldings at
eight locations in the Metropolitan Manila Area
(MMA), Criteria for site selection were based
on the variety of soil conditions in the MMA
and the consequent history of differential
strong-motion response during damaging
earthquakes., Figure | shows the Jocation of
accelerographs in the Philippines and Includes
some non~UNDP instruments owned by PAGASA and
the National Irrigation Administration (NIA)
(table 2), The PAGASA accelerographs were
instal led at two new sites in the MMA and at an
existing station in Bagac, Bataan, the field
headquarters for a nuclear power plant under
construction 10 km away. The three NIA
accelerographs are located at Pantabangan Dam,
a modern earthfill structure constructed 140 km
north of Manila between 1971 and 1974,
Pantabagan Dam |ies within the Master
(Philippine) fault zone where It crosses
central Luzon in a northwesterly direction.
Previous acceleration records were obtained at
the site in 1976 and again on March 18 and May
Il, 1977, Although the earthquakes were re-
corded at considerable distances, significant
data were obtained from the magnitude 6.2 (M)
March 19 event that occurred approximately 215
km from the dam (fig. 2). The foliowing
maximum accelerations were recorded: 0.30 g at
the crest and 0.i5 g at the mid-ieve! of the
embankment,

UNDP accelerographs were installed by the
Indonesian  Meteorological and Geophysical
Institute (MG!) at seven ground-level or base-
ment locations in western Java: four in Jakarta,
+wo In Bandung, and one In Sukabumi (fig. 3).
In addition, other MGI accelerographs were
relocated at Lembang, Java and at Medan, Sumatra

(fig. 4). Including the existing MG! station at
Padang, Sumatra, the indonesian strong-motion
network now consists of 10 instruments (table

2).

Modest strong-motion programs were estab-
|ished in Hong Kong, where the Royal Observatory
purchased and installed three acce lerographs
(fig. 5), and in Malaysia where the Malaysian
Meteorological Service located one accelerograph
at its headquarters in Petaling, Jaya near Kuala
Lampur (see fige. 4 and table 2).

Tentative plans call for the acquisition of
five accelerographs by the Thailiand Meteorolo-
gical Department for installatlon in Bangkok and
Chang Mai, and of one accelerograph by the
Singapore Meteorological Service to be placed at

a weather observation facility at a repre-
sentative location on the island. The framework
of Southeast Asian strong-motion programs will

include the following efforts:

l. The agencies responsible for earthquake
investigations wili provide active lead-
ership and coordinate the development of
more comprehensive national programs,

2, Preliminary reports summarizing the cha-
racteristics of accelerograms and para-
meters of the triggering earthquakes
will be prepared.

3. Records will be made available to the
international community of strong-motion
data users through NOAA's World Data
Center in Boulder, Colorado.

4, With UNDP assistance, a strong-motion
data expert will ensure that significant
records are adequately analyzed.

Reference: Hodgson, J. H., 1974, Seisﬁology for
South-East Asia: Seismological Society of
South West Pacific Newsletter, v, 2:1, p.
7-9.

PRELIMINARY REPORTON THE SAN JUAN,

ARGENTINA EARTHQUAKE OF
NOVEMBER 23,1977

By Christopher Rojahn

The eplcenter of the destructive San Juan,
Argentina earthquake of November 23, 1977 was
located near the eastern -slope of the Andes
Mountains approximately 90 km northeast of San
Juan (fig. 6Y, the capital city of San Juan
Province. On the basis of teleseismic and local
seismograph data, the earthquake has been
assigned a magnitude of 7.4 (Mg ), a depth of
less than 30 km, and an epicenter of 31.1°S lat,
and 67.9°W long. (S. T. Algermissen, oral comm.,
Feb. 22, 1978). The main shock was fol lowed by
a large aftershock sequence that Included at
least one event of magnitude 6 and was felt
throughout much of southern South America, In-
cluding Buenos Aires 940 km to the southeast and
Sao Paulo 2,100 km to the northeast (fig. 6,
insert)s The earthquake caused extensive damage
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Table 2.- Accelerograph Stations in Southeast Asia

Station identification Site Structure Instrument Data
Name Coord. geology type/size location(s) source*
HONG KONG
Hong Kong Island 22.28°N Fill 2-story bldg. Ground level ROHK
Auxiliary Police Sta. 114.17°E steel frame
Kowloon 22.30°N Decomposed Seismograph Ground level ROHK
Royal Observatory 114.17°E granite pier
New Territories 22.36°N Granite 1-story Ground Tevel ROHK
Tates Cairn Radar Sta. 114.22°E reinf. conc.
INDONESIA - JAVA
Bandung 6.91°S 3 m alluvium 4-story Ground level MGI
Regional Housing Ctr, 107.60°E over volcanic reinf. conc, UNDP
Bandung 6.93°S Thin alluvium 1-story Ground level MGI
Regional Housing Lab 107.63°E over volcanic reinf. conc, UNDP
Jakarta 6.12°S AlTuvium 1-story Ground Tevel MGI
Ancol Jaya 106.85°E reinf. conc. UNDP
Jakarta 6.19°S ATluvium 13-story Ground MGI
Jaya Bldg. 106.83°E reinf. conc. UNDP
Jakarta 6.18°S Alluvium Seismograph Ground Tevel MGI
Meteor. & Geophys. Inst. 106.84°E pier UNDP
Jakarta 6.24°S ATluvium 4-story Basement MGI
Natl. Elect. Power 106, 81°E reinf. conc. UNDP
Lembang 6.83°S AlTuvium Seismograph Ground Tevel MGI
Seismic Sta. 107.62°E pier
Sukabumi 6.88°S Alluvium 2-story Ground level MGI
Fiber Board Plant 106.77°E reinf, conc. UNDP
INDONESIA - SUMATRA
Medan 3.55°N ATluvium 1-story Ground Tevel MGI
Seismic Station 98.68°E reinf. conc,
Padang 0.87°S Alluvium 1-story Ground Tevel MGI
Airport 100. 34°E reinf. conc,
MALAYSIA
Petaling Jaya 3.10°N Granite 1-story Ground Tevel MMS
(Kuala Lumpur) 100.65°E wood frame

Malaysian Meteor. Serv,

See footnotes at end of table

In the province of San Juan, particularly in the
towns of Bermejo and Caucete located approxi-
mately 55 km south and 80 km southwest of the
epicenter, respectively. The most notable
effects of the earthquake were the vast areas
(hundreds of square kilometers) affected by
liquefaction, compiete or partial coilapse of
hundreds of adobe dwellings, and damage to tens
of cylindrical wine storage tanks. Approxi=
mately 65 persons were killed, 284 Injured, and
20,000 to 40,000 left homeless (J. C. Castano,
oral commun., Dec. 1, 1977,)

Three accelerograph records and at least |4
seismoscope records were generated by the main
shock. Two of the accelerograph records were
recorded In the city of San Juan, and the other
in the city of Mendoza, located approximately
275 km south-southwest of +the epicenter. The
maximum recorded acceleration In San Juan was
0.20 (horizontal) and 1in Mendoza 0.07 g
(horizontal) (J. Carmona, oral commun., Dec. 3,
1977). The strong-motion record shown in figure
7 was recorded on an AR=240 accelerograph
located In the basement of a three-story build-
ing at the Instituto Nacional de Prevencion
Sismica (INPRES) in the northwestern part of the



Table 2.~ Accelerograph Stations in Southeast Asia - continued

Station identification Site Structure Instrument Data
Name Coord. geology type/size location(s) source*
PHILIPPINES
Bagac, Bataan 14.61°N Volcanic 1-story Ground level PAGASA
Seismic station 120.39°E reinf, conc.
Metro Manila 14,61°N Alluvium 4-story Ground Tevel PAGASA
Arellano High Sch. 120.98°E reinf, conc, UNDP
Metro Manila 14,55°N Fill 1-story Ground level PAGASA
Cultural Center of 120,98°E reinf. conc. UNDP
the Philippines
Metro Manila 14.55°N Thin alluvium 1-story Ground Tevel PAGASA
Don Bosco School 121.01°E over volcanic reinf. conc. UNDP
Metro Manila 14.61°N Alluvium 1-story Ground level PAGASA
Far Eastern Univ. 120,98°E auditorium UNDP
reinf. conc.
Metro Manila 14,59°N Alluvium 2-story Ground level PAGASA
Intramuros Fire Sta, 120.97°E reinf. conc. UNDP
Metro Manila 14.57°N Volcanic 2-story Ground Tevel PAGASA
Makati Fire Sta. 121.03°E reinf, conc. UNDP
Metro Manila 14,59°N Alluvium 1-story Ground level PAGASA
Philippine College 120.98°E reinf. conc. UNDP
of Arts & Trades
Metro Manila 14.59°N Altuvium 1-story Ground level PAGASA
University of the 120,97°E reinf. conc. UNDP
City of Manila
Pantabangan Dam 15.80°N Rock Earthfill Abytment NIA
121.11°E dam (tunnel) PAGASA
crest,
embankment
Quezon City 14.66°N Volcanic Seismograph Ground level PAGASA
Diliman Observ, 121.08°E pier
Quezon City 14.64°N Volcanic 1-story Ground level PAGASA
PAGASA Sci. Garden 121.04°E reinf. conc.

MGI - Meteorology & Geophysical Institute, Jakarta, Indonesia
MMS - Malaysian Meteorological Service, Petaling Jaya, Malaysia
NIA - National Irrigation Administration, Manila, Philippines

PAGASA - Philippine Atmospheric, Geophysical, and Astronomical Services

Administration, Manila, Philippines

ROHK - Royal Observatory, Hong Kong

UNDP - United Nations Development Program, Box 1864, Manila, Philippines

clty of San Juan. A preliminary analysis indi-
cates that maximum accelerations for the north-
south vertical, and east-west components were
0.20 g, 0.17 g, and 0.20 g, respectively; the
duration of motion greater than 0.10 and 0.05 g
were approximately 22 and 48 sec, respectively,
The other San Juan accelerogram, recorded on a
SMAC-B2 instrument located at the University of
San Juan (approximately 1,5 km from |INPRES),
shows essentially the same levels of accelera-
tion and durations (J. Carmona, oral commun.,

Dec. 3, 1977). The Mendoza accelerogram was
also recorded on a SMAC-B2 Instrument, located
at ground level in a one=-story building; the

record was not available for analysis at the
+ime of this writing.

Seismoscope records of the main shock were
recorded at Caucete, Albardon, San Juan Alrport,
the city of San Juan, and Media Agua. A preli-
minary analysis of these records (eight are
shown In fligures 8 and 9) suggests that the
intensity of shaking was greatest in Caucete and
at San Juan Alrport, located 80 km and 85 km
southwest of the epicenter, respectively. The
intensity of ground shaking was apparently lower
at Media Agua, |17 km southwest of the epicen-
ter, and lowest 1In Albardon and the city of San
Juan, located 85 km and 90 km southwest of the
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eplcenter, respectively, The distribution of
observed damage to man~made structures supports
this interpretation.

Additional acceierograph records were gener-
ated by several aftershocks. A prellminary
analysis of records from an aftershock of about
magnitude 6 on December 6 indicates that the
maximum acceleration at the INPRES site 1in San
Juan was 0.03 g and in Caucete 0,08 g.

One fact evident from the distribution of
damage related to the main shock Is +the weak
correlation between epicentral distance and
degree of damage. For example, the towns of
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Figure 5.~ Accelerograph stations established by Royal
Observatory in Hong Kong.

Marayes and Vallecito, located approximately 50
km southeast and 75 km south-southwest of the
epicenter, respectively, sustained little
damage, whereas the towns of Bermejo and Cau-
cete, located approximately 55 km south and 80
km southwest of the epicenter, respectively,
were severely damaged. In the city of San Juan,
approximately 90 km southwest of the epicenter,

several dozen one-story adobe  buildings
partially or totally collapsed, and six or seven
engineered buildings sustained significant
structural damage but did not coliapse.

However, In Las Casuarinas, Media Agua, and Los
Berros, located 100 km, |17 km, and 130 km
southwest of the epicenter, respectively, the
percentage of damaged structures appeared to be
substantially greater. Approximately 100 adobe
dwellings partially or totally collapsed in Los
Berros, and in Media Agua a metal wine storage
tank collapsed (fig. 10), several others were
severely damaged (fig. 11), and numerous adobe
dwel lings partially or totally collapsed.

The towns of Caucete and Bermejo sustained
the greatest damage. |n Bermejo, more than a
dozen adobe dwellings and unreinforced masonry-
wall buildings collapsed, including the building
that housed the town's electric power generating
plant. Recentiy constructed reinforced masonry-
wall buildings that were designed to resist
earthquakes, however, were not damaged (fig.
12).  In Caucete, hundreds of adobe dwellings
partially or totally collapsed (fig. 13), and
numerous wine storage tanks and modern engi-
neered buildings were severely damaged. Some
exampies of damaged tanks and bulldings were a
reinforced concrete building at the Segura
Winery (fig. 14), cylindrical steel tanks at the
Los Nogales Winery (fig. 15}, and cylindrical
reinforced concrete tanks at +the Esmeralda
Winery, The damage to wine storage tanks was
extensive, and an estimated (0 miliion (iters of
storage capacity was lost (J, Carmona, oral



commun.,, Dgc. 3, 1977). This loss is unfortu-
nate, particularly from an economic standpoint
because wine production is the major industry of

1\\\\\\\\“\\/// x

the province. )
Liquefaction occurred at various locations in \é 73
and near those cities and towns on the San Juan n =z =
River flood plain that were seriously damaged by =< \\t‘\'//, ’%w
the earthquake.  Caucete, San Juan, Las s-=132 < =
Casuarinas, and Media Agua are located on this 7 x5 \‘,\9 e
flood plain, which is bounded on the west by the = (53 . % %
Andes and the northeast by the small mountain —3rs. S\ S =, z 7
range Slerra Pie de Palo (fig. 6). In many < |23 23,1977 £
cases, as in Caucete, ground failure due +o S ERS Q <epicenter S X
| lquefaction caused severe damage to man-made S SRS T = = 3
structures (fig. 16 and 17) and was obvious even g ’\l\\s\
In those areas where structures were not pre- 2_:
sent. On the north side of Sierra Pie de Palo, Zz
between Its north face and the ftown of Punta del % %N
Agua 90 km fo the north, ground failure occurred w <"
over hundreds of square kilometers (G. E. ]
Brogan, oral commun., Dec. |5, 1977). Z
<
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Nine accelerographs were installed in the
northern Mississippi embayment region in October Figure 6.~ Map showing area affected by San Juan,
1977: Union City, Tenn.; Cairo, Ill.; Portage- Argentina earthquake of November 23, 1977.
;/«i)lleé Mo.; Hayti, Mo,; Gideon, Mo,; Sikeston,

.; Campbell, Mo.; Cornirng, Ark.; and Blythe-
ville, Ark. These new sig; are 6ar-f of a Zewly ABSTRACTS OF RECENTREPORTS
outlined, variable-grid network that will

contain more +than 35 accelerographs and incor-

porate two mututally perpendicular arrays in the CALIFORNIA EARTHQUAKE OF JUNE 7, 1975

New Madrid seismic zone. One array will extend

from Poplar Biuff, Mo. to Obion, Tenn. at 10- to By R. P. Maley, R. L. Porcella, and

(5-km spacings; the other will extend along the Virgilio Perez

axis of the embayment from Cape Girardeau, Mo,

to Marked Tree, Ark. at 20- to 25-km spacings. A magnlfuge 5.7(Mg) earthquake occurred on

The network is being established primarily for June 7, 1975 in southern Humboldt County 5 km

the purpose of obtaining data to be used in south of Ferndale, California at a depth of 2I|

quantitative studies of the spectral charac- km. The earthquake had a maximum intensity of

teristics and attentuation of strong ground Vil (Modified Mercalli) and was felt over an

motion in the central United States. area of more than 25,000 kmZ, causing landslides
and rockfalls. Typical reported damage [ncluded
fallen chimneys, broken plate glass windows, and

cracked plaster and brick walls. Seven

accelerograms were recovered at U.S. Geological
Survey, California Division of Mines and
Geology, and University of California Berkeley
strong-motlon stations located between 23 and 93
km of the hypocenter. Additionally, nine
channels of acceleration data were recorded by
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located In basement of three-story relnforced concrete shear-wall bullding located at Instituto
Nacional de Prevencion Sismica (INPRES). Record provided by J. C. Castano and J. L. Samarbide

of INPRES.
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ALBARDON CAUCETE

Epic. Dist.= 70km Epic. Dist.= 70 km
Sd (max)= 5.07 cm Sd (max) > 6.89 cm
Sy (max) = 42.5 cm/sec Sv (max) > 57.6 cm/sec

North North

SAN JUAN AIRPORT MEDIA AGUA

Epic. Dist.= 75 km Epic. Dist.= 110 km
Sd (max) > 6.89 cm Sd(max)=6.11cm
Sy (max) > 57.6 cm/sec Sv (max)=51.2 cm/sec

Figure 8.- Wilmot selsmoscope records from November 23, 1977 San Juan, Argentina earthquake. Natural period of
selsmoscope 0.75 sec.; damping from 7 to 9 percent of critical for records shown here.



SAN JUAN INPRES SAN JUAN DNV (Dr. G. Rawson ST.)

Epic. Dist.= 80 km Epic Dist.= 77 km

Sd (max)= 3.63 cm Sdq (max) = 6.00 cm

Sy (max) = 30.4 cm/sec Sv {max)=50.3 cm/sec
North North

SAN JUAN=Hospital Espanol SAN JUAN Edificio 9 de Julio
Epic. Dist.= 80 km Epic. Dist.= 78 km
Sd (max)=4.26 cm Sd (max)= 4.26 cm
Sv (max)= 35.6 ¢ m/sec Sv (max)= 35.6 cm/sec

Figure 9.- Wilmot selsmoscope records from November 23, 1977 San Juan, Argentina earthquake. Natural period of
selsmoscope 0,75 sec,; damplng from 8 to 10 percent of critical for records shown here. Five similar
selsmoscope records werg also recorded in same reglon (city of San Juan).

10





















Table 1.~ Swmmary of accelerograms recovered during September - December 1377

Event Stationl Station S-t time2 Comp  Max acc]3 Duration4
(owner) coord, (sec) (9) (sec)
8 September 1976- Honokaa, Hawaii 20,08 N - S60E 0.07
9 June 1977 High school 115.47 W Down .06
So. Hawaii (USGS) N30E .05 -
Epicenters and
: - East .04 -
magnitudes unknown Down "05 _
North .06 -
Wahaula, Hawaii 19.33 N 1.9 N35W .07 -
Yisitor center 155.03 W Down .03 -
(USGS) S55W .03 -
Note: Four additional records were obtained at Wahaula.
Maximum acceleration less than 0.05 g.
17 October 1976 Big Tujunga Dam 34.29 N
0538 GMT 118.19 W
So. California
34.45N, 118.37W %gﬁ)ab”t"‘e"t - b
Magnitude 3.9
Crest - N33W .02 -
(USGS) Down .01 -
S57W .06 -
Toe - falad
(USGS)
16 May 1977- Talkeetna, Alaska 62.30 N
9 November 1977 FAA-VOR 150.10 W
Alaska (USGS)
Epicenters and . . \ s . -
. Note: Six unidentifiable records were obtained at Talkeetna.
magnitudes unknown Maximum acceleration less than 0.05 g.
18 May 1977- Palo Alto, Calif. 37.40 N
13 September 1977 VA Hospital 122.14 W
No. California (VA)
Epicenter and _ *k
magnitude unknown Basement
Roof - ol
2 June 1977 Anchorage, Alaska 61.22 N - F*
1630 GMT Westward Hotel (Roof) 149.89 W
Alaska (USGS)
61.2N, 149.8W
Magnitude 4.2
17 September 1977 Fairbanks, Alaska 64.86 N - *x
2126 GMT College observatory 147.83 W

Alaska
64.8N, 147.8W
Magnitude 4.0

(USGS)

See footnotes at end of table
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Table 1.~ Swmmary of accelerograms recovered during September - December 1977 - continued

Event Stationl Station  S-t time2 Comp  Max acc13 Duration4
(owner) coord. (sec) (2) (sec)
23 September 1977 Adak, Alaska 51.89 N 7.5 *x
0725 GMT Fire Station 176.58 W
Aleutian Islands (USGS)
Epicenter and
magnitude unknown
24 September 1977 Big Tujunga Dam 34,29 N
2128 GMT 118.19 W
So. California 5
34.47N, 118,424 Lgﬁ)““tm"t 3.4 *
Magnitude 4.2 (
Crest 3.3 N33W 0.01 -
(USGS) Down .01 -
S57W .08
20 October 1977 E1 Centro Array #5 32.85 N 2.3 ol
0817 GMT James Rd. 115.46 W
Imperial Valley (USGS)
32.88N, 115,500
Magnitude 3.2
20 October 1977 E1 Centro Array #5 33.85 N 2.3 N50E .05
1029 GMT James Rd. 115.46 W Down .06 -
Imperial Valley (USGS) N4OW .05
agéﬁ?ﬁad;]2°gow ET Centro Array #8 32.81 N - *x
° Cruickshank Rd. 115,53 W
(CDMG)
21 October 1977 E1 Centro Array #3 32.89 N 2.8 *x
1324 GMT Pine Union School 115.38 W
Imperial Valley (CIT)
e ade a2 E1 Centro Array #5 32.85 N 2.2 NSOE R 1-peak
‘ James Rd. 115.46 W Down .02 -
(USGS) N4OW .13 0.2
E1 Centro Arvay #8 32.81 N - **
Cruickshank Rd, 115.53 W
(CDMG)
22 October 1977 ET Centro Array #7 32,83 N 2.2 *%
0905 GMT Imp, Valley College 115.50 W

Imperial Valley
32.88N, 115.50W
Magnitude 3.0

(CIT)

See footnotes at end of table
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Table 1.~ Swmary of accelerograms recovered during September - December 1977 - continued

Event Station Station S-t time? Comp  Max accl® buration?

(owner) coord. (sec) (a) (sec)
28 October 1977 E1 Centro Array #5 32.85 N 2.4 N50E 0,16 0.1
2124 GMT James Rd. 115.46 W Down .05 -
Imperial Valley (USGS) N4OW N 1-peak
ﬁgéﬁ?ﬁadl‘§°g°” E1 Centro Array #7 32.83N 2.0 NSOE .08 -

° Imp. Valley College 115.50 W Down .04 -

(CIT) N4OW .08

E1 Centro Array #8 32.81 N 1.1 N5S0OE .08 -

Cruickshank Rd. 115.53 W Down .02 -

(CDMG) N4OW .07 -
30 October 1977 E1 Centro Array #5 32.85 N 2.4 N50E o1l 0.1
0530 GMT James Rd. 115.46 W Down .08 -
Imperial Valley (USGS) N4OW .14 0.3
e A E1 Centro Array #7 32.83N 2.2 =

° Imp. Valley College 115.50 W

(CIT)

E1 Centro Array #8 32.81 N 2.4 N50E .07 -

Cruickshank Rd, 115.53 W Down .02

(CDMG) N4OW .03

11 November 1977
2311 GMT
Imperial Valley
32.84N, 115.47W
Magnitude 2.5

13 November 1977
0610 GMT
Imperial Valley
32.83N, 115.47W
Magnitude 2.3

13 November 1977
0700 GMT
Imperial Valley
32.83N, 115.47W
Magnitude 2.4

Holtville, Calif.
Post Office
(CIT)

Note:

32.81 N 3.5
115.38 W

Six additional records were recovered from E1 Centro Array #9

(USGS, 1 record) and Imperial County Services Building (CDMG,
5 records) and are related to the Imperial Valley earthquake

swarm of October 1977.

E1 Centro Array #6
Huston_ Rd,
(CDMG)

E1 Centro Array #6
Huston, Rd.
(CDMG)

E1 Centro Array #6
Huston Rd.
(comg)

32.84 N 2,3
115.49 W

32.84 N 2.2
115.49 W

32.84 N 2,1
115.49 W

Maximum acceleration less than 0.05 g.

*%

*%

*%

See footnotes at end of table
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Table 1.- Summary of accelerograms recovered during September - December 1977 - continued

Event Station Station S-t time? Comp  Max acc1® Duration?
(owner) coord. (sec) (9) (sec)
13 November 1977 E1 Centro Array #6 32.84 N 2.2 Yk
1609 GMT Huston Rd. 115.49 W
Imperial Valley (coms)
32.83N, 115.47W
Magnitude 2.6
13 November 1977 E1 Centro Array #6 32.84 N 2.2 N50E 0.05 -
1625 GMT Huston Rd. 115.49 W Down .04 -
Imperial Valley (CDMG)Jr N4OW .06 -
32.83N, 115.47W
Magnitude 3.1
14 November 1977 E1 Centro Array #5 32.85 N 1.8 N50E 12 0.2
0011:37 GMT James Rd. 115.46 W Down .05 -
Imperial Valley (uses) T NAOW a7 0.7
pe i e 3g E1 Centro Array #6 2.84 N 2.2 NSOE .50 0.5
' Huston Rd. 115.49 W Down .13 0.2
(comg) T N4OW .45 0.3
E1 Centro Array #7 32.83 N 1.7 N50E .10 0.1
Imp. Valley College 115.50 W Down .04 -
(CIT) N4OW 1 1-peak
ET Centro Array #8 32.81T N - N50E .07 -
Cruickshank Rd. 115.53 W Down .02
(CDMG) N4OW .04
14 November 1977 ET Centro Array #6 32.84 N 2.3% *x
0012:03 GMT Huston Rd. 115.49 W
Imperial Valley (comg)
Epicenter and
magnitude unknown
14 November 1977 E1 Centro Array #6 32.84 N 2.0 N50E .06
0033 GMT Huston+Rd. 115,49 W Down .02 -
Imperial Valley (CDMG) N4OW .06
32.82N, 115.47W
Magnitude 3.1
14 November 1977 E1 Centro Array #3 32.89 N 2.8 Yk
0205 GMT Pine Union School 115.38 W
Imperial Valley (CIT)
32.82N, 115.47W
S E1 Centro Array #4 32.86 N - faled
Magnitude 4.2 Anderson Rd. 115.43 W
(USGS)
ET Centro Array #5 32.85 N - N50E 017 1-peak
James Rd. 115.46 W Down .04 -
(UsGS)t NAOW - .15 1-peak

See footnotes at end of table
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Table 1.~ Summary of accelerograms recovered during September - December 1977 - continued

Event Stationz Station S-t timez Comp  Max acc1® Duration4
(owner) coord, (sec) (9) (sec)
ET Centro Array #6 32,84 1.9 N50E 0.38 1.3
Huston Rd. 115.49 Down .11 1-peak
(come) T NAOW .41 1.2
E1 Centro Array #7 32,83 1.7 N50E .14 1-peak
Imp. Valley College 115.50 « Down .03 -
(CIT) N4OW .10 0.2
ET1 Centro Array #8 32.81 1.6 N50E 012 0.4
Cruickshank Rd 115,53 Down .04 -
(CDMG) N4OW .08 -
E1 Centro Array #11 32.75 - Fx
McCabe School 115,59
(cIT)
Holtville, Calif, 32.81 2,8 S45E .04 -
Post Office 115.38 Down .02
(CIT) N45E .07
Calexico, Calif, 32.67 3.4 fald
Fire Station 115.49
(CIT)
14 November 1977 E1 Centro Array #6 32.84 2,2 N50E .12 1-peak
0210 GMT HustonTRd 115.49 Down .04 -
Imperial Valley (CDMG) N4OW .10 1-peak
32.83N, 115.47W
: E1 Centro Array #7 32.83 1.7 *x
Magnitude 3.4 Imp. Valley College  115.50
(CIT)
14 November 1977 E1 Centro Array #6 32.84 2.0 *%
0231 GMT Huston Rd. 115.49
Imperial Valley (comg)*
32.83N, 115.474
Magnitude 3.1
14 November 1977 E1 Centro Array #6 32.84 2.2 N50E .09 -
0319 GMT Huston Rd. 115.49 Down .02 -
Imperial Valley (come)t N4OW .10 1-peak
32.83N, 115.47W
Magnitude 3.0
14 November 1977 E1 Centro Array #6 32.84 2,4 ok
0505:19 GMT Huston Rd. 115.49
Imperial Valley (comg)*

32.83N, 115.47W

Magnitude unknown

See footnotes at end of table
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Table 1.~ Summary of accelerograms recovered during September - December 1977 - continued

Event Station Station S-t time? Comp  Max acc1® puration?
(owner) coord, (sec) (9) (sec)
14 November 1977 E1 Centro Array #6 32.84 N 2.2% N50E 0,04
0505:22 GMT HustonTRd 115.49 W Down .03 -
Imperial Valley (CDMG) N4OW .08 -
pe.BaMs 1132 holtville, calif. 2.8 N 2.9 =
9 . Post Office 115.38 W
(CDMG)
14 November 1977 E1 Centro Array #6 32.84 N 2.3 N50E .07
0513 GMT Huston Rd. 115.49 W Down .02
Imperial Valley (CDMG) NAOW .07
32.83N, 115.46W
Magnitude 3.1
14 November 1977 E1 Centro Array #6 32.84 N 2.3 N50E .12 0.1
0518 GMT Hus ton Rd. 115.49 W Down .06 -
Imperial Valley (CDMG) NAOW .13 0.6
agaﬁ?%dyg";s“ E1 Centro Array #7 32.83N 1.8 NS0E .06 -
: Imp. Valley College 115.50 W Down .01 -
(cIT) N4OW .03 -
E1 Centro Array #8 32.81 N - N50E o1l 0.1
Cruickshank Rd. 115.53 W Down .03 -
(CDMG) N4OW .10 1-peak
14 November 1977 E1 Centro Array #6 32.84 N 2.4* Fk
0519 GMT Huston Rd. 115,49 W
Imperial Valley (CDMG)
32.84N, 115.45W
Magnitude unknown
14 November 1977 E1 Centro Array #6 32.84 N 2.0 N50E .14 0.4
0523 GMT Huston Rd, 115.49 W Down .04 -
Imperial Valley (CDMG) NAOW .12 0.3
ﬁgér‘fﬂadyg'gm E1 Centro Array #8 32.81 N - *r
‘ Cruickshank Rd. 115.53 W
(CDMG)
14 November 1977 E1 Centro Array #6 .84 N 2.4* *x
0524:11 GMT Huston Rd, 115,49 W
Imperial Valley (CDMG)
32.66N, 115.29W
Magnitude unknown
14 November 1977 E1 Centro Array #6 32.84 N 2.4% **
0524:31 GMT Huston Rd. 115.49 W
Imperial Valley (CDMG)

32.88N, 115,49W
Magnitude unknown

See footnotes at end of table
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Table 1.~ Summary of accelerograms recovered during September - December 1977 - continued

Event Station Station S-t time? Comp  Max accl® puration?
(owner) coord. (sec) (9) (sec)
14 November 1977 E1 Centro Array #6 32.84 N 2.3 N50E 0.25 0.1
0530 GMT Huston Rd. 115.49 W Down .04 -
Imperial Valley (CDMG) N4OW .23 0.1
agaﬁfﬁadl]g°g7w E1 Centro Array #7 32.83 N 1.9 k%
° Imp. Valley College 115.50 W
(CIT)
14 November 1977 E1 Centro Array #4 32.86 N - NSOE .05 -
0536 GMT Anderson Rd. 115.43 W Down .02 -
Imperial Valley (USGS) NAOW .03 -
ﬁgéﬁfﬁadélﬁ'$7” E1 Centro Array #5 32,85 N - N5O0E .06 -
¢ James Rd. 115.46 W Down .03 -
(uses)t N4OW 17 1-peak
E1 Centro Array #7 32.83 N 1.7 NSOE .08 -
Imp. Valley College 115.50 W Down .03 -
(CIT) N4OW .07 -
E1 Centro Array #8 32,81 N 1.8 NSOE 213 0.4
Cruickshank Rd, 115,53 W Down .04 -
(CDMG) N4OW 023 0.3
E1 Centro Array #11 32.75 N 3.1 *x
McCabe School 115.59 W
(CIT)
Holtville, Calif. 32.81 N 1.9 ok
Post Office 115.38 N
(CIT)
Bonds Corner, Calif. 32.693N 1.6 *%
Ground Tevel 115.338W
(CIT)
Calexico, Calif, 32.67 N 3.3 okl
Fire station 115.49 W
(CIT)
14 November 1977 E1 Centro Array #4 32.86 N 2.3 N50E .15 1-peak
1220 GMT Anderson Rd. 115.43 W Down .06 -
Imperial Valley (USGS) NAOW .08 -
;g;ﬁ?ﬁ;d;‘i-§5” E1 Centro Array #5 32.85 N 2.4 NSOE .16 0.3
° James Rd. 115.46 W Down .06 -
(UsGs)t N4OW .15 0.3
E1 Centro Array #7 32.83 N 1.9 wk
Imp. Valley College 115.50 N
(cIT)
E1 Centro Array #8 32,81 N 2.3 N50E .09
Cruickshank Rd, 115,53 W Down .04
(CDMG) N4OW .08

See footnotes at end of table
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Table 1.- Swmmary of accelerograms recovered during September - December 1977 - continued

2

Event Stationz Station S-t time” Comp Max acc1® puration?
(owner) coord. (sec) (9) (sec)
ET1 Centro Array #11 32.75 N - fald
McCabe School 115.59 W
(CIT)
Holtville, Calif, 32.81 N 2.6 *%
Post Office 115,38 W
(CIT)
Calexico, Calif, 32.67 N 3.4 i
Fire station 115,49 W
(CIT)
4 November 1977- E1 Centro Array #9 32,79 N - Up 0.02 -
15 November 1977 Commercial Ave. 115.55 W South .05 -
Imperial Valley (USGS) West .08
Epicenters and - Up 02 -
magnitudes unknown South ‘03
West .05
- Up .04 -
South .10 1-peak
West .09 -
Note: Two additional records were recovered at E1 Centro Array #9,
Maximum acceleration less than 0.05 g.
E1 Centro Array #10 32.78 N 2.3 bl
Community Hospital 115.57 W
(USGS)
E1 Centro, Calif. 32.79 N
Imperial County bldg. 115,56 W
(CDMG)
Ground floor - *k
Second floor - *%
Sixth floor (end) - North .10 1-peak
(center) North 0 0.2
(center) East .06 -
Ground floor - **
Second floor - ok
Sixth floor (end) - North .12 0.3
(center) North .16 0.5
(center) East .05 -

Note: Four additional records were recovered at Imperial County bidg.
Maximum acceleration less than 0.05 g.

See footnotes at end of table
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Table 1.~ Summary of accelerograms recovered during September - December 1977 - continued

Event Station Station S-t time? Comp  Max acc1® Duration?
(owner)?! coord. (sec) (@) (sec)

4 October 1977- E1 Centro, Calif. 32.80 N 1.4 N5SOW 0.07

15 November 1977 Meadows Union School 115.47 W Down .02 -

Imperial Valley (USGS) S40E .07 -

Epicenters and

magnitudes unknown 1.8 ngﬁ °82 0:1
S40E .10 1-peak

CDMG - California Division of Mines and Geology

CIT - California Institute of Technology

USGS ~ U.S. Geological Survey

VA - Veterans' Administration

+ - WWVB time code is incomplete; correlation of event and accelerogram is questionable.

2 S-wave minus trigger time.
* denotes S-P interval, that is, the earthquake occurred within the instrumental
run-time of a previous event,
8 Unless otherwise noted, maximum acceleration recorded at ground or basement level,
** denotes maximum acceleration is less than 0.05 g at ground stations or less than
0,10 g at upper floors of buildings.
4

Duration for which peaks of acceleration exceed 0.10 g.
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Table 3.- Records being processed for data reports

Date of Station location Maximum
event accl (g)*
1972
January 3, 1972 Managua, Nicaragua; Esso Refinery 0.15
January 5, 1972 Managua, Nicaragua; Esso Refinery .22
Managua, Nicaragua; National University .12
March 4, 1972 Bear Valley, Calif.; Melendy Ranch barn .15
March 22, 1972 Bear Valley, Calif.; Melendy Ranch barn .16
July 30, 1972 Sitka, Alaska; Magnetic Observatory 011
August 27, 1972 Beverly Hills, Calif.; 8383 Wilshire* .15
Beverly Hills, Calif.; 9100 Wilshire* .12
Los Angeles, Calif.; 6300 Wilshire* .10
Los Angeles, Calif.; 6420 Wilshire* .15
September 4, 1972 Bear Valley, Calif.; CDF Fire Station .18
Bear Valley, Calif.; Melendy Ranch barn .48
Bear Vallev, Calif.; Stone Canyon East .18
December 23, 1972 Managua, Nicaragua; Esso Refinery .39
Aftershock B Managua, Nicaraqgua; Esso Refinery 17
Aftershock C Managua, Nicaragua; Esso Refinery .32
1973
February 21, 1973 Port Hueneme, Calif.; U.S. Naval Laboratory 0.13
March 31, 1973 Managua, Nicaragua; National University .60
April 26, 1973 Kilauea, Hawaii; Namakani Paio Campground 17
August 8, 1973 Ferndale, Calif.; 01d City Hall .14
September 16, 1973 Berrvessa, Calif.; CDF Fire Station .18
1974
January 31, 1974 Gilroy, Calif.; Gavilan College, Bldg. 10 0.16
February 11, 1974 Los Angeles, Calif.; 420 S. Grand* .10
' Los Angeles, Calif.; 525 S. Flower, No., Tower* .13
Los Angeles, Calif.; 700 W. 7th* .18
Los Angeles, Calif.; 533 S. Fremont* .25
August 14, 1974 Pacoima Dam, abutment .12
Vasquez Rocks Park, Calif. .10
November 28, 1974 Hollister, Calif.; City Hall 017
San Juan Bautista, Calif.; 24 Polk St. 012
Gilroy, Calif.; Gavilan College Bldg. 10 .14
December 6, 1974 Imperial, Calif.; Imperial Valley College Adm. Bldg. 1
1975
January 11, 1975 Petrolia, Calif.; General Store 0.10
Cape Mendocino, Calif.; Petrolia .19
January 23, 1975 Imperial, Calif.; Imperial Valley College Adm. Bldg. 11
March 6, 1975 Bear Valley, Calif.; Melendy Ranch East .18
May 6, 1975 Shelter Cove, Calif.; Station 2 Power Plant Yard .18
June 7, 1975 Ferndale, Calif.; 0ld City Hall .19
Cape Mendocino, Calif.; Petrolia .22
Petrolia, Calif.; General Store .19
Shelter Cove, Calif.; Station 2 Power Plant Yard .10

See footnotes at end of table.
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Table 3.~ Records being processed for data reports - Continued

Date of Station location Max imum
event accl (g7
June 19, 1975 E1 Centro Array, Calif.; Station 6, 551 Huston 0.10
June 20, 1975 E1 Centro Array, Calif.; Station 6, 551 Huston 213
Holtville, Calif. .15
August 1, 1975 Oroville Dam, Calif.; Crest .13
Oroville Dam, Calif.; Seismograph station .11
August 2, 1975 Pleasant Valley Pumping Plant, Calif, .08
Pleasant Valley, Calif.; Switchyard .13
September 13, 1975 Parkfield Grade, Calif.; Jack Varian Ranch .14
Vineyard Canyon, Calif. .18
November 14, 1975 Ferndale, Calif.; 01d City Hall .18
Cape Mendocino, Calif.; Petrolia .13
Petrolia, Calif.; General Store .10
November 29, 1975 Hilo, Hawaii; Univ., Hawaii Cloud Physics Lab. .15
0335 (local time)
November 29, 1975 Honokaa, Hawaii; Central Service Bldg. .11

0447 (local time)

t+ Maximum acceleration at ground or basement level.
* The records from the upper levels of these buildings are being digitized.

GPO 789-107/102
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